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APSTHAGT

The second vear evaluation was made on the fec
seine to establish trends in the kokanse populsiion o
oo

71 Tathead Lcﬁx’r: .Lflt::
mbination with
"é‘

seine catch iﬁformféioﬁﬁ in sonay records, oresl census dala
and age analysls, provide relative abundancs 1o compare annual kokanee popu-
lation trends. ;arse seine catohes did show considersble variation in ithe
rumber, sgize and species of fish caught Throughovt the samwpling period, May
29 through August 20, 1973. Thres year old kokan

e d@m&ﬁm?@u the sgine %auls
ant fighermen oresls. Age I koksnee were only take
of the pericd, Ssining at night was not ag succes
The use of an artificial lighi source did not

e collsoiad in the seine.
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BACKGEOURD

Filathead Leke in norihwest Hontansz
and one of ¥he most important fishing
sntively on natural reproduciion arﬁ e &
systen. Flathead cra?nage iz part of the Slar-
Joinsg the Jolumbls Hiver vi ;he :emd Oreill : at i
rapidly changing due to the development @? its more important natural rescurces:

water, land, timber and recreation.
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The lake containg 20 11 Sp
relationships that exist batwesn
fisheries rescurce mansgsmend.

Specially designsd gill nets have been us
did not prove +o be an effective method of cat
sreas of the lske. The recently developed pur
method of collecting the young yvesr classes of
in maling menagement vecommendaticns for the [




OBJECTIVE

It is the objective of this job %o develop a meihod of sgtimating vear
to year population trende of the kokaness in Flathesd lske., For z lsks of
this size, a marking and recapture program requires an effective method of
capturing large numbers of juvenile kokanee. 4 statisticsl model will hove
o be developed using estimates of year-class strength, mortallity rates,
growth rates and migrabtory patterns which will show the effect of these

ot Rt

variables on population density and individual fish size.

PROCEDUEES

The recently developed purse seine, Hanzmel 1972, 1973, 197ha was fished
in the northwest portion of the lake during the entire seining season, May
29 through August 20, 1973. Baupling was desigmned to gain movs information
on the nets limitations, its bias and selectivity, and %o gein more infor-
mation of the kokanes.

Opergtions in handling and fighing the net 4id not differ from those
described by Hanzel, 197Ls.

4 water femperature profile, = secchi disc reading and sonar record of
the fisgh disiribuiion in the general netiing ares were itaken prior to the
setting of all neis,

Fish collected in the seine were transferred to a hold box, anesthetized,
weighed ic the nearest gram, iotel length (T.L.) measured in millimeiers,
scale sample extracted and fish marked with fluorescent pigment (Hanzel, 1973)
particles before being released in the lake. Stomach contents and otolith
bones were ftaken pericdically through the ssmpling season.

FINDINGS

Fish reconnaligsance cruises, using the recording sonar, were initiated
in late May to locats offshore or limmetic concentrations of fish,

The seining operation was Initlated when a larges school was locsied near
=%

lakeside, Montans, and fish were found o be scoupying water depthe from th
gurface to L2 feet.

Seasonal Catch

Seining staried on May 29th and continued through August 20th, when
the fish dropped to depthe below LD fest. 4 itotal of 23 net haulg were
mede in three areas of the lake, Hampling sites were loocaisd in the northe
western portion of the lake in the recognlzed nigration route used by salmon
on thelr wey Lo resch the spswnlng arses In the Flaihead Hiver system., The
gites wers located within one mils of ths wesl shoreline. Water depths
ranged Tron 70 to VIO feet, A total of 827 fish were collected in the seine

<
for sn average catch of 36.0 fish per haul.
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presented B5.9 percent of the total caich. The percentages

r th o itefish, 10.5L3

s 223 %ol?g Yarden., O.1:

igh, i st ily Varden and laks

taken only duzring the maﬁfn.@f %&ga Sa%éhr at trout, although
5 wax& taken throusghout ic

were counsisiently taken in the nets. :

e et haul of 1 Guring July., The largest nusbar ﬁf kanes tsken in

a gingle haul was 3L and oocurrsd cnce i

were represented in all bul one net havi, the last netting day on August 2Gth.

Y
Vountain white-

The size and age composition of the salimon changsd during the geazon. A

g:u

comparigon of the mean monthly caitch and dally net havlis by age olass wes
possible after the age anaiysie was made by Hanzel, 197he. They are presen
in Figure T and Table 1,

The dominant age class of kokanee teken during May was that of vearling
saimﬁa,féz 1 percen ; Daring June, the youngsy fish sppavently moved from
the area Tor their mumbers dropped considerably. June deminance of yearlings
ghifted to three year old salmon, For the remainder of the season, July

and August, no pingle sge dominance was present. The dominance was shared by
the two and three year old fish., The aldagé group, age four, never repre-
sented more than 10 percent of the catch during any one pericd. The fotal
purse seine catch, parcent by age group was: Age I, 10.8; Age TT, L3.71: Age
IT%, L41.0: Age IV, 5.1,

Seining during May and Juns was accomplished within an ares known as
Glacier Bay, near lekeside, Vontana. The opsration continued in this ares
f Mey 29th through June 28th when the fish moved out of the immediste area.

Devern smeine hauls were made in Glaclier Hay and caught an averasge of
L7 fish per haul, or a tetal of 313 fish. Het Qatchﬂs ranged from 12 to
95 fgsh with 235 fish being marked with fluorescent pigment and released back
o the bay.

Surface water temperaturss during the May - June period ranged from 5I°
B Ny ng, & water warnsd

E .y with ths n&wmociﬁﬁe net pregent until early Jun
rapidly during June, the upper limit of the thermocline dro

30 feet. Secchi &z$£ readings rangsd from 2.5 o 12 fee
> £

July Ssmpling

Soon after ?igh digappeared from the |
another concentration was located @ﬁw@ﬂwg
¥nown as Lakeside Pay. It wes not ascert
school as in Glacier Bay, The age composi
ne Tigh previcusly marked in Glacier Boy v baken af this new

i i

]
faty,

o

Hine smeins |

P

auls wers made In the lakesgide Bay area. They caughit an

average of 5.8 fish yer naul or 421 fish. Net catches vanged from 20 to 106
figh: with 309 figh marked and releassd in the Lakeside Day area.



PEROCENTAGE

Figure 1,

Moy
June
Julwy
Augast
Season

The age class compogition of kokanee concentraibions
by month and season as determined by the percent of
the fish taken in purse ssine hauls made during ithe
1973 seamon, Flathead lake
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Surface waler tempersiurss during July ranged from 64° 40 £9° P, with
the upper limits of the thermocline found betwsen 30 and L5 feet i th
suriace. Secchi 4isc readings inoreased Ivom 12 to 23 feet during the monith.

Ausugt Samplin
Seining during August moved o an aresa six miles south o

lakesids 1o
an area known as Angel Point, Fish in this new area were locaied mwuch deeper
than Trevicus schools. They were found ocoupying depthns from L0 o 60 feet
baloy

w the surfsce.

Seven net hauls were made in the fngel Po
ef 13.3 fish per net, or & total of 93 £

i
LA ERiie

of the net on deep located salmon are shown with a 53 f;sn x&é&ctzvn in %ﬂs
average niet havl catch during August. Het catches range from 1 fo 31 figh

with Ll fish marked and released at Angel Point.

Surface water temperatures during August ranged from %% to 72° F. with
the upper limits of the thermocline persisting at L0 feet. Ssechi
ings ranged from 23 to 40 feet.

The use of the vecording sonar ir conjunction with the seining operation
was valuable in locating fish concentrations and wuie”ﬁ}ﬁ 1% relative abun~
dance; however, net cabtches were not direcitly correlisted to the rumbers of
figh indliceted on the sonar.

!

i

Sempie Time va Nelt Calch

P

Seine hauls wers made from sunTise to after sunset, or from 06L5S hours
to 2115 hours. The time of day did affect the mumbe i

of fish Saken in the
net. Besi caiches occcurred during the morning from 1200 hours {(Table
2%, The fish were found with sonar between depthe of ?8 to 3% feet with the
exception that during late August most fish were found below LU feet, Fish
concendrations were found nearsy o the surface during the dawn and dusk
feeding periods but haule st this ftime produced fewer fish and many may have
escaped the net more veadily becanse they were near the surface.

2
s
o
%
L
-

Table 2. Purse seine catch during five daily sampling pericds, Fiathead lLake,

1973
Ho. of Avevage No, of Total fish
Hours nauls fish caughit caught
Ge00 ~ 0859 3 32.9 796
0900 - 1159 10 3.9 1539
o - - 73
1200 - 17159 L 5,8 184
HH00 -~ 195 3 22.3 a7
2000 - 2200 z 20,5 i1
Totals 73 36.0 827

b



After sunset, Xokanee rapidly seel oult walter ie§ ng from 20 To 30 Teet
desper than depths found during the dayiight hours. vening concentrations
ware Found to cooupy depths more than S0 feet {@&gﬁfe 2, A, E, u;, Ssining

efforts during the svening hours did produce fish but their numbers wers
@ewer than during the daylight hours. It is possible that a2 seine capable
of fisghing deeper than the one used could produce larger svening catches.

The maximom fishing depth of the net used wasg LB feet.

When kokanee are near the surface {(Figurs 2,
ewsr figh on sonar resordings than do % tri pattern

o or after their ascent to the surface (Figure 2, B). Fewer fish are
probably indlcated when nesy the surface since ik& gogrning beam of ihe
% H i

ransducer is smaller at the surface. noin waters less than L feet desp
would be migged because this iz the depth at which the trapmsducer iz mounted

tificial Lignt

Light has often been utilized to attract fish &t nlgki@ Thig lechnlque
was bested on the kokanee during fugust. 4 panel of four 150 wmtt, {2 gpot and
2 flood) reflector type bulbs, provided the light source and was mounied on
& plate submerged to a depth of 3 feet along the side of the ressarch vegsel,

A secchl disc could be seen to a depth of 28 feet with the lights on. The boal
was et to bravel In s fixed circle at a consiant rate of speed with the sonar
ingtrument cperating. Thres consecutive clroles were made with ths boatl;
first one with the lighis off, then on and then off (Figure 2, D). The fish
appeared to avoid the lighled area bul return after the source was turned

off ag shown on sonar recordings. After sseing the resulte of fish rsaciing io
the light scorce, ne artificisl Iighis were used or further tested during the
evening seine cperations,

Surface fish concentrations are somelimes missed on zonar: however, 0o
figh were visible in the lighted avrea arcund the boabt. Also, 1f the figh were
atiracted to the light, their movements to the surface shonld have been
racorded.

Hokanee Ureel Census

Twe different concentrations of koksnee were sampled by checking sport
fishermen creels. The sanpling was conducted during the nonthe of June,
July znd August {0 messure the variabllity of the catch through the seaszon
{(Table 3). Census for June only include the Bigfork area since the kokanee
had not moved that early in the season indo Big Amm.

The Blgfork fishing ares is located in the noritheastern poriion of the
lake; while the Big Arm ares is a large, isolasted bay found in the sowbh-
western portion. The areas are more then 16 miles apari,

Three year old salumon dominated the fishermen catch through the sample
periocd in both areas. The combined sport fishermen catch, compositlon by ags
group, was hge I - 0.2 percent, Age II - 16.9 percent, Age III - 63,7 percent
and Age IV - 19.2 percent. Four year old salmon were found fo he moTe DYE—

valent in the Bigfory ares then in Big Arm.
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Witk Light

7

Sonar echogramg depic %iﬂﬁ

effect of natural and artificizl

u"”i('ﬁ

lights on kokanse school Sistribution. éw Soner min, twe milss long,
at 1900 howrs or 2 %&aﬁs before sunset, figh from 6 to 30 feet, 7/11/
73, B~ Sonar run, sane as A, 2330 hours, bright moonlight, fiszh
between L2 and 72 feet, 7/11/7 o ?wa echograms taken 1 howur

?"'5.: Sk

gpart, before wﬁg hours and &
28 feet, 7/31/73. D- Three circl
7%, runs without, with and without an afxi¢z&1gi light
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Table 3. Age composition of kokanee ocsughi by gporbs fishermen in twe fish-
ing areas during the 1973 season, Flathead lake

Age colass

neroentage Total

Aresn Date 1 2 2 ; fimsn
Bigfork 6/11 - 1.h 58,5 30.1 73
T/16 — 22.7 68,7 8,6 1h1

8/ & 1.0 9.3 8.5 30.9 57

Big Amm 7/18 - 32.5 57.% 1G.0 L0
8/10 _— 27.5 2,0 17.5 Ny

Average L8 16.5 63,7 19,2 391

HECOMMENDATIONS

Further detailed anslysis of the seining informaticon or comparison of
the cabch o seine data would be premature without more knowiedge of the netls
limitations, blas or selectivity and more knowledge of the kokanse populs
tion and its vavriability in the lake.

It ig recommended that the purse selining operation for kokanee in the
limnetic areas of the lske be continued for another year. The research
vessel should locate fisgh concentrations early in the spring with the seining
to commence and conitinue in ons area asz long as the fish are available, Most
of the ssining ghould be accomnlished during the morning and afterncon hours
so the meximum nugber of figh would be captured and made available o the
mark and rscapture vhase of the siudy. Attempis should also ve nade o con-
duct angler oreel checks in the wicinity the seins lg being Iighed.
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